Cancers of the appendix are rare. Most of them are found accidentally on appendectomies performed for appendicitis. When reviewed, majority of the tumors were carcinoid, adenoma, and lymphoma. Adenocarcinomas of the appendix are only 0.08% of all cancers, and the treatment remains controversial. It can present as appendicitis or lump or abscess. Gastrointestinal tuberculosis most commonly involves the ileocecal region. Disruption of the integrity of mucosal barriers and impairment in cellmediated immunity associated with cancerous growth are known to predispose to bacterial infection. The role of antituberculosis therapy and chemotherapy is unclear due to lacking randomized trials but seems to be accepted if there is lymph node involvement or peritoneal seeding. Here, we are reporting a 69-year-old lady presented with symptoms of abdominal wall abscess with tuberculosis infection which was then diagnosed with mucinous adenocarcinoma of the appendix. The patient was treated with incision and drainage followed by the right hemicolectomy. Up to date, she remains asymptomatic and continuing with chemotherapy.
Introduction
Vermiform appendix is a vestigial organ in human body; a questionable immunological significance, but very rarely, the appendix may become cancerous. Cancer of the appendix may cause appendicitis or rupture of the appendix. Most of the appendicular malignancy present as appendicitis. The majority of appendiceal tumors are carcinoids 80-90%, while the remaining are mucinous cystadenocarcinoma, adenocarcinoma, lymphosarcoma, paraganglioma, and granular cell tumors. Most common symptoms include acute pain in the right lower quadrant with or without lump and other symptoms of inflammation like fever, leukocytosis, and so forth. The appendix may perforate leading to appendicular lump formation or very rarely an abscess formation. Gastrointestinal tuberculosis most commonly involves the ileocecal region. Ulcerative lesions of tuberculosis may be precursors of carcinomas, derived from a chronic inflammatory process with repetition of erosion, ulcer, and consequent regeneration. Disruption of the integrity of mucosal barriers and impairment in cell-mediated immunity associated with cancerous growth are known to predispose to bacterial infection. Clinical features of both tuberculosis and cancer may overlap, e.g., weight loss, constipation, occult blood in stool etc., and the radiologic picture of an extensive ileocecal region and ascending colon tuberculosis may be so dramatic as to mask a coexisting malignant process if not contemplated. Careful endoscopy and biopsy of such Btypical^looking colonic lesions are essential to rule out a coexisting carcinoma. Antituberculosis therapy (ATT) is of doubtful significance without surgery, but a course of ATT is still advocated. Appendectomy is performed as clinically indicated. If a mass in the appendix is encountered incidentally during the course of abdominal surgery, an appendectomy is performed with frozen-section analysis of the mass. Most masses are benign mucocele or very small carcinoids. They do not require any further management. However, if lymphoma or larger carcinoid was identified, chemotherapy or more extensive surgery will be required. When the mass is adenocarcinoma, the treatment algorithm is less defined as the data remain controversial.
Case Report
Here, we are reporting an interesting case of a 69-year-old lady who presented to us with pain in the right iliac fossa associated with progressive swelling in the right iliac fossa with fever with chills since 10 days. There was no associated history of vomiting, bowel/bladder habits abnormalities, trauma, and itching/insect bite.
On the examination, she had tachycardia with tense shining swelling over the right iliac fossa with pointing sign suggestive of abscess. No other lump or abnormalities were detected on the examination.
On further evaluation, the total count was very high 45,700/cumm with neutrophilia and toxic granules were seen. ESR was raised to 120 mm. We did an MRI of spine with abdominal screening which revealed an ill-defined collection involving the subcutaneous plane along the right posterolateral aspect lateral to paraspinal muscles with air pockets with retroperitoneal extension extending to ileocecal junction.
In view of raised counts with pointing abscess, we decided to go ahead with extraperitoneal drainage of the abscess. Incision and drainage of abscess was done. Around 1000 ml of frank pus drained which was sent for culture and sensitivity and the granulation tissue from abscess wall scrapped and sent for histopathology. Thorough wash was given and dressing was done.
Pus culture showed growth of Escherichia coli which was a multidrug sensitive, gene expert detected Mycobacterium tuberculosis, and AFB culture showed no growth. Histopathology of abscess wall scrapings showed pyogenic inflammation with a well-formed epithelioid granulomas but no caseous necrosis.
The patient managed with sensitive antibiotics and started on antituberculous therapy. The patient was improving over time and wound healed over time.
After 3 months, the patient returned with complaints of fever since 4 days with raised WBC counts (20,000/cumm). Contrast enhanced computed tomography (CECT) of abdomen and pelvis showed resolution of previous abscess with persistent soft tissue thickening of posterior wall of cecum with residual extension to retroperitoneal disease. Residual disease with partially necrotic right iliac lymph nodes ( Fig. 1) . Serum CEA levels were normal.
Colonoscopy was done which showed features of tuberculosis with fistulous opening in cecum (Fig. 2) .
The patient underwent right hemicolectomy for same and managed accordingly. Postoperative period was uneventful, and patient recovered well.
Histopathology report showed a 3 × 3 × 3.5 cm growth arising from the appendix involving adjacent cecum with multiple tiny 0.5 to 1 cm gray white nodules over the serosa in the region of ileocecal junction. Margins were clear (Fig. 3) .
Microscopy was suggestive of low-grade mucinous adenocarcinoma with perineural invasion. A total of 15 lymph nodes were identified from the specimen. All lymph nodes were negative for metastasis (pathological stage-pT3N0Mx).
The patient was referred to an oncologist who started her on 5-fluorouracil regimen-based chemotherapy. Currently, she is doing well, tolerating orals, passing normal stools, and urine. She has received six cycles of chemotherapy till now. Review CT scan was done after four cycles showed no evidence of residual disease.
Discussion
Appendix cancer is rare and most commonly found incidentally in an appendectomy specimen (incidence < 1%) (1), which was obtained for an unrelated condition. The main histologic types are carcinoids, adenocarcinomas, adenocarcinoids, cystadenomas, and cystadenocarcinomas.
In contrast to other appendiceal tumors, adenocarcinomas are more often present with a clinical picture of acute appendicitis. Standard treatment is a right colectomy.
Obstruction of the appendiceal lumen has been recognized as the major etiologic factor of appendicitis. Neoplasms of the appendix or cecum may obstruct the appendiceal lumen, incite Pathophysiologically, the relations between appendicular cancer and appendicular abscess may be the following:
1. Appendicular cancer and appendicular abscess may be two coexisting and independent affections. 2. Appendicular neoplastic lesion may cause appendicitis by mechanical obstruction at the orifice of the vermiform appendix. 3. Adenocarcinoma of the appendix may present clinically as appendiceal abscess due to transmural invasion with perforation.
Patients with perforated cancer are at risk of diffusion of cancer cells within the abdomen and pelvis and consequently of peritoneal carcinomatosis (3). However, different clinical reports show that the presence of perforation does not necessarily predispose a poor prognosis and long-term survivals depending on tumor stages without a significant difference between perforated and uncomplicated cancers (4-6).
Gastrointestinal tuberculosis most commonly involves the ileocecal region followed by jejunum and colon. Multiple sites of involvement are common. Tanaka et al. (7) have reviewed 27 cases of coexistent tuberculosis colon cancer (CTCC). The site of occurrence of such carcinoma matches well with that favored by tuberculous colitis. Another possibility, although less likely, is that carcinoma predisposes to tuberculous infection. Disruption of the integrity of mucosal barriers and impairment in cell-mediated immunity associated with cancerous growth are known to predispose to bacterial infection (8) . However, the evidence of TB in the colon at a site distant from carcinoma in at least two cases of Jain et al. contradicts the hypothesis of a secondary infection in a preexisting tumor.
Moruta et al. (9) have postulated that ulcerative lesions of tuberculosis may be precursors of carcinomas, derived from a chronic inflammatory process with repetition of erosion, ulcer, and consequent regeneration. The role of bacteria in the causation of colorectal carcinoma has only been discussed in association with toxic metabolite production through sterols secreted in the bile (10) . Whether mycobacteria have any significant bearing in this context is a matter of debate.
There have also been recent reports of decreased natural killer (NK) cell activity (11) and increased incidence of chromosomal aberrations (12) in association with tuberculosis. Specific relationship, of both accelerating and controlling growth, exist between fibroblasts and epithelial cells (13) and excessive fibroblastic activity is a constant finding in a long-standing tuberculous process.
Clinical features of both tuberculosis and cancer may overlap, e.g., weight loss, constipation, occult blood in stool etc., and the radiologic picture of an extensive ileocecal region and ascending colon tuberculosis may be so dramatic as to mask a coexisting malignant process if not contemplated. This is true especially in an endemic region, where the bias is predominantly in favor of tuberculosis. Careful endoscopy and biopsy of such Btypical^looking colonic lesions is essential to rule out a coexisting carcinoma. The diagnostic possibility may also be considered on a barium enema showing overt malignancy of colon entailing an unduly long segment, particularly in the proximal colon.
The treatment of appendiceal abscesses is still debatable, and many different approaches are nowadays adopted. Expectant management, consisting of intravenous antibiotics, percutaneous drainage, and an interval appendectomy at a later date, is gaining a wide consent as it seems associated with less morbidity and shorter overall hospital stay (14, 15) . Intraoperative abscess drainage and resection should be performed in selected cases to avoid the risk of delaying the diagnosis and unrecognizing malignant lesion as well as to achieve a safe and adequate treatment (16) . In the suspect of neoplastic lesion of cecum or appendix, the right hemicolectomy is the procedure of choice to make a correct diagnosis and to avoid the risk of leaving residual tissue (17, 18) .
The role of adjuvant chemotherapy for adenocarcinoma of the appendix is unknown. Despite the lack of available data, many oncologists recommend adjuvant 5-FU-based chemotherapy particularly for patients with node-positive intestinal type adenocarcinoma, extrapolating from data on adjuvant chemotherapy for node-positive colon cancer. Optimal treatment of patients with intraperitoneal dissemination of appendiceal adenocarcinoma (mucinous peritoneal carcinomatosis as distinguished from DPAM) is unclear. Selected patients treated with aggressive surgical cytoreduction and IPHC may do well in long term, but patient selection and the experience of the treating team are critical. In uncontrolled series from experienced institutions, long-term survival rates in highly selected patients range from 28 to 72% at 3 to 10 years. The benefit of systemic chemotherapy for advanced disease is unknown. Although mucinous appendiceal adenocarcinomas have been thought to be relatively chemotherapy refractory, case reports suggest some level of benefit for therapy in individual patients (19) (20) (21) (22) .
For appendiceal carcinoids, reoperation and right colectomy is recommended for tumors larger than 2 cm and for smaller tumors with mesoappendiceal invasion. Most patients have localized disease, and the prognosis is excellent (23) .
The spectrum of epithelial tumors of the appendix ranges from the benign mucocele to an aggressive adenocarcinoma. Simple appendectomy, taking care not to rupture the tumor intraoperatively, is a sufficient therapy for benign appendiceal mucocele, cystadenomas, and some cystadenocarcinomas. A right colectomy is indicated for cystadenocarcinomas with mesenteric or adjacent organ involvement and complicated mucocele with involvement of the terminal ileum or cecum cystadenocarcinomas (1, 23) .
Pseudomyxoma peritonei (PMP) is a unique condition characterized by diffuse collections of gelatinous material in the abdomen and pelvis, associated with mucinous implants on the peritoneal surfaces. The term should be reserved for the clinical situation in which a ruptured cystadenoma seeds the peritoneal cavity with mucus-producing epithelial cells, termed diffuse peritoneal adenomucinosis (DPAM) (24) . The natural history is one of indolent but progressive growth, and if left untreated, this is a fatal condition. Standard treatment for PMP is repeated surgical debulking for symptomatic disease. This treatment is not curative but aims to limit the buildup of mucus and its pressure effect. A more aggressive approach using radical surgical cytoreduction of all intraabdominal and pelvic disease and intraperitoneal heated chemotherapy (IPHC) has been adopted by some clinicians, aiming for cure (19, 24, 25) . Although randomized trials have not been conducted, five-year survival rates of 70 to 86% have been reported for highly selected patients.
The cancers of the appendix could represent a challenge for diagnosis and management. No standard of care is established due to rare frequency of occurrence; our case and the literature review are a summary of the appendix tumor, and the management based more on personal opinion of the oncologists who deal with this rare type of tumor, hopefully, would help in the future to create clinical trials to establish more evidencebased medicine help in the management.
Conclusion
Appendiceal cancers are rare. Most present with symptoms of appendicitis, appendicular abscess, or lump. Rarely present as abdominal wall abscess. Most require incision and drainage followed by the right hemicolectomy with further chemotherapy. Prognosis for earlier stages is good but poor in wide spread cases.
